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Abstract

With the development of modern buildings towards high-rise and large-span structures, concrete
piles, as an important foundation form, face urgent challenges in civil engineering, such as construc-
tion quality control and overfill monitoring. Traditional weight-hammer and pressure-sensing device
measurement methods have numerous limitations in practical applications, such as low measure-
ment accuracy and susceptibility to environmental interference. These limitations make them diffi-
cult to meet the stringent requirements of modern engineering for construction quality and cost
control. Electrical monitoring technology, by leveraging the electrical property differences between
concrete, slurry, and water, enables accurate, real-time monitoring of concrete pouring height,
demonstrating significant application potential. This paper systematically explains the basic prin-
ciples of resistivity and its application in concrete material research. It also introduces the principles
and challenges of the weight-hammer and pressure-sensing device measurement methods. The resis-
tivity method, by measuring resistivity changes at different locations on a concrete pile, can accurately
determine the concrete pouring height and effectively control the amount of overfill. Research has
found that the resistivity method not only identifies the interface between concrete and mud, air, or
water but also quantifies the amount of overfill through linear variation, providing a new technical
approach for quality control and cost management in cast-in-place pile construction. This paper sum-
marizes the advantages and challenges of electrical monitoring technology for overfill monitoring of
cast-in-place concrete piles. While this technology has demonstrated excellent performance in im-
proving measurement accuracy and reducing material waste, it still faces challenges in accurately
correlating electrical data with actual concrete quality and handling interference in complex envi-
ronments. Future research should focus on developing standardized monitoring methods, optimiz-
ing electrode parameter design, and integrating wireless communication technology to achieve re-
mote real-time monitoring, thereby promoting the widespread application of electrical monitoring
technology in cast-in-place concrete pile construction.
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Figure 1. Schematic diagram of measuring the elevation of the pile top by the heavy hammer method
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Figure 2. Schematic diagram of pressure sensing device measurement method
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Figure 3. Monitoring principle diagram
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Figure 4. Electrode pad burial depth study (B represents burial depth)
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Figure 5. Electrode rod burial depth study (B represents burial depth)
5. EIREIEIRIAZ(B AER)

WA, ] A HARTE 03 0 B30T R B 5 A VR A M il v ) N2 T T — R AN T o 33 ST E

DOI: 10.12677/me.2025.135125 1120 ol TAE


https://doi.org/10.12677/me.2025.135125

WISE, RAHT

T R ISR B, R MIRAM T T AEA RS BT (02 ORI SRAK) 2640 T TRE - A2
R AR AR A . B TE AL, fEREE R D, FBEAR AR 2RI A PR B B S BUR EEtd JE R
B VA LR et Aa g fr BE= MY B B 0 BOA BT HEAE) I, B PR AR S IR B SR T B T
2 BN ESRK (BEABUK T BEE) N, R BEL A U 2 B B oA T B s (LI 7). 22 57 O R S
AR IO T AR R it 7 G B BRI, 8 A5t TN 53 E 05 38 1od S g 00 P FHL = ) AR P RRE A 2
VR AE T AR, AT AT OB R RHIRR 27 [72] -

. W/C=0.3
o = ® W/C=0.4
200 A W/C=0.5 60
150 ] | v w/ic=0.6
) - e ~
160 s £ g0
2 140 1 e B S
2 1201 s / v BX 704
g | % ey il
100 e ES
K e i w
= P o
= s E
7 v S
§ )
2 50
E y=1. 02878x-1. 39814
0l R%=0. 99786
0 T T T T T T T T T T 1
0 20 10 60 80 100 40 50 60 0 80 90
A 5 (mm) O 5mmdfHE AR (Q-cm)

Figure 6. Comparative study of electrode pads and electrode rods (W/C represents the width of the electrode sheet)
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Figure 7. The variation trend of resistivity for air and water as media
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